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[Title of the Invention] 

METHOD OF MANUFACTURING PRINTED-WIRING BOARDS AND SYSTEM FOR 

MANUFACTURING THE SAME 

[Abstract] 



pattern and a marking of a printed-wiring board , and a system for 
use in the method. 

[Constitution] A method of forming a solder resist pattern is 
constituted either by drawing a mask pattern of a solder resist 
ink on a board using an Inkjet printer to dry the mask pattern to 
form the solder resist pattern , or by applying solder resist onto 
the entire surface of the board to draw a mask with an ink for an 
Inkjet printer using the ink jet printer to carry out the exposure, 
the development and the drying to form a solder resist pattern. 
In addition, a marking method is constituted by carrying out the 
marking using the Inkjet printer. 
[Scope of Claim for a Patent] 



[Object] To provide a method of forming simply a solder resist 
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[Claim 1] A method of manufacturing a printed-wiring board, 
characterized in that a pattern is drawn on a board with a solder 
resist ink using an ink jet printer, and the pattern is then dried 
to form a solder resist pattern. 

[Claim 2 ] A method of manufacturing a printed-wiring board according 
to claim 1, wherein said solder resist ink is either solder resist 
or an ink for the ink jet printer. 

[Claim 3] A method of manufacturing a printed-wiring board, 
characterized in that solder resist is applied onto the entire 
surface of a board, a mask is drawn with an ink for an Inkjet printer 
using an ink jet printer, and the exposure, the development and the 
drying are carried out to form a solder resist pattern. 
[Claim 4] A method of manufacturing a printed-wiring board, 
characterized in that a marking is carried out using an Inkjet 
printer . 

[Claim 5] A system for manufacturing a printed-wiring board, 
characterized by comprising: an ink jet printer for applying a solder 
resist ink; data accumulating means for accumulating therein data 
of a solder resist pattern; manufacture command control means for 
sending the data in said data accumulating means to said inkjet 
printer; and control means for controlling said Inkjet printer. 
[Claim 6] A system for manufacturing a printed-wiring board, 
characterized by comprising: application means for applying solder 
resist onto a board; an inkjet printer for forming by application 
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a mask that is used to form a solder resist pattern; data 
accumulating means for accumulating therein data of the mask; 
manufacture command control means for sending the data in said data 
accumulating means to said inkjet printer; control means for 
controlling said inkjet printer; and exposure/development means 
for exposing and developing solder resist. 

[Claim 7] A system for manufacturing a printed-wiring board, 
characterized by comprising: an inkjet printer for forming by the 
application a marking on a board; data accumulating means for 
accumulating therein data of the marking; manufacture command 
control means for sending the data in said data accumulating means 
to said inkjet printer; and control means for controlling said 
inkjet printer. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] The present invention relates 
in general to a method of manufacturing a printed-wiring board and 
a system for manufacturing the same. More particularly, the 
present invention relates to a method of manufacturing a 
printed-wiring board in which a method of forming solder resist 
of a printed-wiring board and a marking forming method are improved, 
and a system for manufacturing the same. 
[0002] 

[Prior Art] In the manufacture of the printed-wiring boards, both 
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of the process for forming a solder resist pattern and the process 
for forming a marking are necessary. and essential processes. These 
processes consist of several processes in which the jigs 
corresponding thereto are required. The conventional process for 
forming a solder resist pattern and the conventional marking process 
will hereinafter be described simply. 

[0003] First of all, the process for forming a solder resist pattern 
consists of the processes as shown in Fig. 7. Firstly, the process 
of interest consists of the six kinds of processes, i.e., the 
pretreatment process 72 for polishing a printed-wiring board having 
a completed surface layer formed thereon in the surface layer 
forming process 71 in order to increase the adhesive property of 
solder resist, the electrostatic coating process 73 for applying 
solder resist, the temporary drying process 74 for evaporating 
solvent, the exposure process 75 for carrying out the exposure using 
a predetermined artwork mask, the development process 76 for 
removing the unexposed part, and the heat curing process 77 for 
curing solder resist. In addition, when carrying out the exposure, 
a plurality of artwork masks are required for every drawing number. 
[0004] On the other hand, since the marking process is generally 
carried out by utilizing the screen printing, the printing plate 
and the artwork masks in which the printing patterns are formed 
on the rear face and the surface thereof, respectively, and which 
is used to make up the printing plate are required for every drawing 
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number, in addition, as shown in Fig. 8, the marking process 
consists of the printing process 81 and the drying process 82 for 
the one side, and the printing process 83 and the drying process 
84 for the other side. Then, these processes are repeatedly carried 
out. 

[0005] 

[Problem to be solved by the Invention] As described above, each 
of the process for forming a solder resist pattern and the marking 
process consists of a large number of processes. Therefore, for 
every process, the associated equipment is required and the quality 
control needs to be carried out. in addition, since the artwork 
masks and the printing plates are used, the quality control, the 
cost control and the control place therefor are also required. 
[0006] 



[Means for solving Problem] In light of the foregoing, the present 
invention provides a method of manufacturing a printed-wiring board, 
characterized in that a pattern is drawn on a board with a solder 
resist ink using an ink jet printer, and the pattern is then dried 
to form a solder resist pattern. In addition, according to the 
present invention, there is provided a method of manufacturing a 
printed-wiring board, characterized in that solder resist is 
applied onto the entire surface of a board, a mask is drawn with 
an ink for an Inkjet printer using an ink jet printer, and the 
exposure, the development and the drying are carried out to form 
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a solder resist pattern. 

[0007] In addition, according to the present invention, there is 
provided a method of manufacturing a printed-wiring board, 
characterized in that a marking is carried out using an Inkjet 
printer- Furthermore, according to the present invention, there 
is provided a system for manufacturing a printed-wiring board, 
characterized by comprising: an ink jet printer for applying a solder 
resist ink; data accumulating means for accumulating therein data 
of a solder resist pattern; manufacture command control means for 
sending the data in the data accumulating means to the Inkjet 
printer; and control means for controlling the Inkjet printer. 
[0008] In addition, according to the present invention, there is 
provided a system for manufacturing a printed-wiring board, 
characterized by comprising: application means for applying solder 
resist onto a board; an Inkjet printer for forming by application 
a mask that is used to form a solder resist pattern; data 
accumulating means for accumulating therein data of the mask; 
manufacture command control means for sending the data in the data 
accumulating means to the Inkjet printer; control means for 
controlling the Inkjet printer; and exposure/development means for 
exposing and developing solder resist. 

[0009] In addition, according to the present invention, there is 
provided a system for manufacturing a printed-wiring board, 
characterized by comprising: an ink jet printer for forming by 
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application a marking on a board; data accumulating means for 
accumulating therein data of the marking; manufacture command 
control means for sending the data in the data accumulating means 
to the inkjet printer; and control means for controlling the inkjet 
printer. 

[0010] An inkjet printer which can be used in the present invention 
is not particularly limited. Thus, an inkjet printer system as 
shown in Fig. 1 for example can be used. Referring to Fig. 1, the 
artwork data which is accumulated in data accumulating means 1 is 
sent to manufacture command control means 2 and then is sent to 
an inkjet printer through control means 3. The inkjet printer on 
the basis of the data applies the ink onto a printed-wiring board 
10. The inkjet printer shown in Fig. 1 includes a solvent tank 4 
which is filled with the ink, an ink tank 6 having a blow-off nozzle 
5 provided thereon, a strip electrode 7, a deflecting plate 8, a 
garter 9 and a circulating pump 11 for circulating the ink. In this 
figure, the inkjet printer having the multi-nozzle construction 
of on-demand type is shown. However, the inkjet printer having a 
continuous head may also be adopted. 

[0011] As for a method of forming a solder resist pattern, the 
following three kinds of methods can be taken as examples. First 
of all, as a first method, the method as shown in Fig. 2 can be 
taken. In this method, the board after completion of the formation 
of the surface layer in the surface layer forming process 21 is 
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subjected to the pretreatment 22 for carrying out the polishing 
in order to increase the adhesive property of solder resist. 
[0012] Next, in the Inkjet direct drawing process 23, the direct 
drawing is carried out with the solder resist ink using the Inkjet 
printer to form the solder resist pattern. Then, the solder resist 
ink which can be used in this method is not particularly limited 
as long as the nozzle head is not clogged with it and also it has 
the property of solder resist. For example, the solder resist ink 
which is obtained by extracting a filler and a photosensitive 
material from a known ink may be used. 

[0013] Next, the resist ink is subjected to the heat drying process 
24 to form the solder resist pattern. Further, the printed-wiring 
board can be manufactured through the marking process 25 and the 
outlining process, in accordance with this method, the exposure 
process and the development process as in the prior art do not need 
to be carried out, and hence the artwork masks required for these 
processes do not also need to be used. As a result, since the process 
can be simplified, it is possible to cope with the low cost and 
the shortening of the time of the time of delivery, in addition, 
since no artwork mask is required at all and also the artwork data 
can be directly outputted from the Inkjet printer, this method can 
be readily applied in manufacturing various kinds of printed-wiring 
boards each in a small amount. 

[0014] Next, given as a second method is a method in which, in a 



similar manner to the first method except that the ink for the ink jet 
printer is used as the solder resist ink, the drawing is directly 
carried out using the inkjet printer to form the solder resist 
pattern. Then, it is required that the ink for the inkjet printer 
having the property of solder resist is used as the solder resist 
ink which can be used in this method . In accordance with this method , 
the exposure process and the development process as in the prior 
art do not need to be carried out, and hence the artwork masks 
required for these processes do not also need to be used. Therefore, 
the process can be simplified and hence it is possible to cope with 
the low cost and the shortening of the time of the time of delivery. 
Also, since no artwork mask is required at all and the artwork data 
is directly outputted from the inkjet printer, this method can be 
readily applied in manufacturing various kinds of printed-wiring 
boards each in a small amount. 

[0015] in addition, as a third method, there is taken the method 
as shown in Fig. 3. This method is a method wherein the 
printed-wiring board having the completed surface layer formed 
thereon in the surface layer forming process 31 is subjected to 
the pretreatment process 32 for carrying out the polishing in order 
to increase the adhesive property of solder resist. Next, solder 
resist is applied onto the entire surface of the printed-wiring 
board through the electrostatic coating process 33, a pattern of 
the inkjet for the inkjet printer acting as the mask is drawn on 
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the region, from which solder resist is removed, using the inkjet 
printer through the inkjet mask drawing process 35, the entire 
surface of the above-mentioned printed-wiring board is exposed 3 6 
and developed 37, and further solder resist is cured through the 
heat drying 38, thereby forming the solder resist pattern. In this 
connection, the ink for the inkjet printer which is used in this 
method is not particularly limited as long as it is the ink which 
is capable of shutting of f the light. For example, the ketone type 
dye ink can be taken as this ink. In addition, the color of the 
ink, taking the property of shutting off the light into 
consideration, is preferably black. In addition, solder resist is 
not particularly limited, and hence any of the well known solder 
resist can be used. While in this process, the exposure process 
and the development process are both required, the artwork masks 
which have been conventionally used are not required at all, and 
hence on the basis of the data of the artwork masks, the application 
of the ink can be directly carried out to the printed-wiring board 
through the inkjet printer. Therefore, the process can be 
sufficiently simplified and hence it is possible to cope with the 
low cost and the shortening of the time of delivery. 
[0016] Since each of the above-mentioned methods of forming a solder 
resist pattern does not use any of the artwork masks, it can be 
implemented in one line through the carrier means such as the 
conveyor. Therefore, the solder resist pattern can be formed on 
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the printed-wiring board in a short period of time. In addition, 
in the method of forming a marking according to the present invention, 
the formation of the marking by the conventional artwork masks is 
replaced with the formation of the marking by the ink jet printer. 
As for the Inkjet printer which can be used in this method, the 
same printer as that used in the formation of the above-mentioned 
solder resist pattern can be used. Any ink can be used for the 
marking as long as it can be used in the Inkjet printer. For example, 
ultraviolet curable ink or quick drying ink each containing therein 
dye or pigments can be given. Of the two, the ultraviolet curable 
ink is not cured if the ultraviolet rays are not applied thereto. 
Therefore this ink is not cured in the nozzle so that the nozzle 
is prevented from being clogged, which is preferable. In addition, 
if the color of the ink is white or yellow, then the visual judgement 
becomes easy.. This is more preferable. 

[0017] Since each of the above-mentioned methods of forming a 
marking does not use any of the artwork masks, it can be implemented 
in one line through the carrier means such as the conveyor. 
Therefore, the marking can be formed on the printed-wiring board 
in a short period of time. 
[0018] 

[Operation] According to a method of manufacturing a printed-wiring 
board and a system for manufacturing the same of the present 
invention, a pattern of a solder resist ink is drawn on a board 
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using an inkjet printer to be dried, thereby forming a solder resist 
pattern. Therefore, both of the exposure process and the 
development process as in the prior art do not need to be carried 
out, and hence the artwork masks required for these processes do 
not need to be used at all. As a result, since the process can be 
simplified, it is possible to cope with the low cost and the 
shortening of the time of the time of delivery. In addition, since 
the artwork data is directly outputted by the inkjet printer, the 
present invention can be readily applied in manufacturing various 
kinds of printed-wiring boards each in a small amount. 
[ 0019 ] According to a method of manufacturing a printed-wiring board 
and a system for manufacturing the same of the present invention, 
a method of manufacturing a printed-wiring board, wherein: solder 
resist is applied onto the entire surface of a board, a mask is 
drawn with an ink for an inkjet printer using an inkjet printer, 
and the exposure, the development and the drying are carried out 
to form a solder resist pattern. Therefore, while there is 
suspicion that the exposure process and the development process 
are both required, the artwork masks which have been conventionally 
used are not required at all. As a result, the process can be 
sufficiently simplified and hence it is possible to cope with the 
low cost and the shortening of the time of the time of delivery. 
[002 0] In addition, according to a method of manufacturing a 
printed-wiring board and a system for manufacturing the same of 
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the present invention , since a marking is carried out using an Inkjet 
printer, no artwork mask is required and also a marking can be formed 
on the printed-wiring board in a short period of time. 
[0021] 

[Embodiment] 
Embodiment 1 

Fig. 5 is a view showing the process in a method of 
manufacturing a printed-wiring board according to the present 
invention. As shown in the figure, in the process in a method of 
manufacturing a printed-wiring board according to the present 
invention, first of all, the formation of a surface layer is 
completed on the basis of the well known method to form a 
printed-wiring board 51. Next, in order to increase the adhesive 
property of solder resist, the pretreatment for polishing the 
printed-wiring board is carried out. 

[0022] Next, the printed-wiring board 51 is subjected to the inkjet 
direct drawing process to form a solder resist pattern 54. As for 
a solder resist ink 53 which is used in an inkjet printer 52 in 
this process, the ink with which the nozzle head is not clogged 
and which has the property of solder resist is used. Next, the 
printed-wiring board is subjected to the heat drying process in 
which solder resist is heated to be cured. Next, the printed-wiring 
board 51 is subjected to the well known marking process and outlining 
process, whereby it is possible to obtain the printed-wiring board 
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having the solder resist pattern formed thereon. 
[0023] Embodiment 2 

In the inkjet direct drawing process of the above-mentioned 
Embodiment 1, the printed-wiring board is subjected to the same 
process as that in Embodiment 1 except that the ink for the inkjet 
printer having the property of solder resist is used as the solder 
resist ink, whereby it is possible to obtain the printed-wiring 
board having the solder resist pattern formed thereon. 
[0024] Embodiment 3 

Fig. 6 is a view showing the process in a method of 
manufacturing a printed-wiring board according to the present 
invention. As shown in the figure, in the process in a method of 
manufacturing a printed-wiring board according to the present 
invention, the processes for forming a surface layer in which the 
formation of a surface layer is completed on the basis of the well 
known method is carried out to form a printed-wiring board 61 . Next, 
in order to increase the adhesive property of solder resist, the 
pretreatment for polishing the printed-wiring board is carried out. 
Next, solder, resist 62 is applied onto the entire surface of the 
printed-wiring board 61 through the electrostatic coating process 
and then is subjected to the temporary drying process. Next, a 
pattern of an ink 64 for an inkjet printer acting as a mask 65 is 
drawn on the region, from which solder resist is intended to be 
removed, using an inkjet printer 63 to expose the entire surface 
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of the printed-wiring board 61. Then, when uncured solder resist 
of the unexposed part due to the influence of the mask is removed 
by carrying out the development, it is possible to obtain the 
printed-wiring board on which the solder resist pattern 66 having 
the same shape as that of the mask is formed. 
[0025] Comparative Example 1 

Fig. 9 is a view showing the process in a method of 
manufacturing a printed-wiring board according to the prior art. 
As shown in the figure, in the process in a method of manufacturing 
a printed-wiring board according to the prior art, first of all, 
the surface layer forming process for completing the formation of 
the surface layer is carried out to form a printed-wiring board 
91. Next, in order to increase the adhesive property of solder 
resist, the pretreatment process for polishing the printed-wiring 
board 91 is carried out. 

[0026] Next, solder resist 92 is applied onto the entire surface 
of the printed-wiring board 91 by the electrostatic coating. Then, 
the temporary drying process is carried out to evaporate and remove 
the solvent of solder resist 92. Next, an artwork film 93 on which 
the pattern used to expose the solder resist pattern is formed by 
the laser drawing is prepared through the process different from 
the above-mentioned process. 

[0027] Next, the artwork film 93 is arranged on the upper side of 
the printed-wiring board 91, and then the exposing light is applied 
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thereto through the artwork mask 93 thus arranged to cure the solder 
resist pattern of the part which is irradiated with the exposing 
light. Next, the development process is carried out to remove 
uncured solder resist on the unexposed part. Next, the 
printed-wiring board 91 is subjected to the heat drying process 
in which solder resist is heated to be cured. In addition, the 
marking process and the outlining process are respectively carried 
out, whereby it is possible to obtain the printed-wiring board 
having a solder resist pattern 94 formed thereon. 
[0028] Embodiment 4 

Fig. 4 is a view showing the process in a method of 
manufacturing a printed-wiring board according to the present 
invention. As shown in the figure, for the printed-wiring board 
which has been subjected to the- solder resist forming process 41, 
the marking is formed through the Inkjet drawing process 42 in which 
the ink is applied thereto using the Inkjet printer. 
[0029] Further, the well known outlining process 43 is carried out 
therefor, whereby it is possible to obtain the printed-wiring board 
having the marking formed thereon. 
Comparative Example 2 

Fig. 8 is a view showing the process in a method of 
manufacturing a printed-wiring board according to the prior art. 
As shown in the figure, the printing plate is produced using the 
artwork mask having a predetermined marking formed thereon. The 
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printed-wiring board which has been subjected to the solder resist 
forming process is then subjected to the screen printing using the 
printing plate to be dried, thereby forming the marking. This 
process is carried out for each of the surface and the rear face 
of the printed-wiring board. 

[0030] In addition, the outlining process is carried out, whereby 
the component attachment holes, the sewing machine holes for 
division of the board, and the like are formed. Also, it is possible 
to obtain the printed-wiring board having the marking formed thereon . 
In the following Table 1, the number of processes, the running cost, 
the procedure coefficient and the necessary equipment of 
Embodiments 1 to 4 are compared with those of Comparative Examples 
1 and 2. In Table 1, by the running cost is meant the manufacture 
cost (the material costs, the labor costs and the like) , i.e., the 
comparative value with other embodiments when the conventional 
method shown in Comparative Example 1 is determined as the reference 
1. Also, by the procedure coefficient is meant the procedure from 
the pretreatment process to the drying process of the solder resist 
processing, i.e., the comparative value with other embodiments when 
the conventional method is determined as the reference 1 . 



17 



[0031] 



[Table 1] 







The number 
of 

processes 


Running cost 
(comparative 
value ) 


Move 

(comparative 
value) 


Equipment 




Comparative 
Example 1 


6 


1 


1 


Polishing machine, 
Electrostatic 
coating machine, 
Temporary drying 
machine , Aligner , 
Development line, 
Heat curing furnace 


resist 


Embodiment 1 


3 


0.3 


0.5 


Polishing machine, 
Inkjet printer, Heat 
curing furnace 


Solder i 


Embodiment 2 


3 


10 


0..5 


Polishing machine, 
Inkjet printer, Heat 
curing furnace 




Embodiment 3 


7 


0.4 


0.7 


Polishing machine, 
Electrostatic 
coating machine, 
Temporary drying 
machine, Aligner, 
Inkjet printer, 
Development line, 
Heat curing furnace 


:king 


Comparative 
Example 2 


5 


1 


1 


Plate aligner, Screen 
printing press, Heat 
oven 


(d 
S 


Embodiment 4 


1 


0.1 


0.1 


Inkjet printer 



[0032] As is also apparent from the above Table 1, according to 
the present invention, the process can be simplified, it is possible 
to cope with the low cost and the shortening of the time of the 
time of delivery and also the invention can be readily applied in 
manufacturing various kinds of printed-wiring boards each in a small 
amount . 
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[0033] 

[Effects of the Invention] As set forth hereinabove , according to 
the present invention, the solder resist forming process and the 
marking process of a printed-wiring board can be simplified, it 
is possible to cope with the low cost and the shortening of the 
time of the time of delivery and also the invention can be readily- 
applied in manufacturing various kinds of printed-wiring boards 
each in a small amount. 
[Brief Description of the Drawings] 

[Fig. 1] A schematic view of an inkjet printer which can be used 
in the solder resist forming process and the marking process of 
the present invention. 

[Fig. 2] A view useful in explaining the solder resist forming 
process of the present invention. 

[Fig. 3] A view useful in explaining the solder resist forming 
process of the present invention. 

[Fig. 4] A view useful in explaining the marking process of 
Embodiment 4 of the present invention. 

[Fig. 5] A view useful in explaining the solder resist forming 

process of Embodiment 1 of the present invention. 

[Fig. 6] A view useful in explaining the solder resist forming 

process of Embodiments 2 and 3 of the present invention. 

[Fig. 7] A view useful in explaining the solder resist forming 

process of the prior art. 
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[Fig. 8] A view useful in explaining the marking process of the 
prior art. 

[Fig. 9] A view useful in explaining the solder resist forming 
process of Comparative Example 1. 
[Description of Reference Numerals] 

1: data accumulating means, 2: manufacture command control means, 
3: control means, 4: solvent tank, 5: nozzle, 6: ink tank, 7: strip 
electrode, 8: deflecting plate, 9: garter, 10, 51, 61, 91: 
printed-wiring board, 11: circulating pump, 21, 31, 71: surface 
layer forming process, 22, 32, 72: pretreatment, 23: Inkjet direct 
drawing, 24, 38, 77: heat drying, 25, 39, 78: marking process, 26, 
40, 43, 79: outlining process, 33, 73: electrostatic coating, 34, 
74: temporary drying, 35: Inkjet mask drawing, 36, 74: exposure, 
37, 76: d evelopment, 41: solder resist process, 42: Inkjet drawing, 
52, 63: Inkjet printer, 53: resist ink, 54, 66, 94: solder resist 
pattern, 62, 92: solder resist, 64: ink, 65: mask, 81, 83: printing, 
82, 84: drying, 93: artwork film. 
In Fig. 1 

1: data accumulating means, 2: manufacture command control means, 
3: control means, 4: solvent tank, 5: nozzle, 7: strip electrode, 
8: deflecting plate, 9: garter, 10: printed-wiring board, 11: 
circulating pump. 
In Fig. 2 

21: surface layer forming process, 22: pretreatment (polishing), 
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23: ink jet direct drawing , S/R process, 24: heat drying , 25: marking 
process, 26: outlining process. 
In Fig. 3 

31: surface layer forming process, 32: pretreatment (polishing), 
33: electrostatic coating, 34: temporary drying, 35: Inkjet mask 
drawing, 36: exposure, 37: development, 38: heat drying, 39: marking 
process, 40: outlining process, S/R process. 
In Fig. 4 

41: S/R process, 42: Inkjet drawing, marking process, 43: outlining 

process. 

In Fig. 5 

board having completed surface layer, Inkjet direct drawing, 

drying; 

In Fig. 6 

board having completed surface layer, application resist 
(electrostatic coating) , ink jet mask drawing, ultraviolet exposure, 
development , drying . 
In Fig. 7 

71: surface layer forming, process , 72: pretreatment (polishing) , 
73: electrostatic coating, 74: temporary drying, 75: exposure, 76: 
development, 77: heat drying, S/R process, 78: marking process, 
79: outlining process. 
In Fig. 8 

S/R process, make-up, 81: printing, 82: drying, 83: printing, 84: 
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drying, marking process, outlining process. 
In Fig. 9 

patterning is made to AW film, laser drawing, storage in storehouse, 
board having completed surface layer, application resist 
(electrostatic coating), ultraviolet exposure, artwork film, 
development, drying. 
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